In this work we have investigated the performance and corrosion stability of Pt electrocatalysts supported on different carbon supports in order to understand the effect of the carbon support on catalyst degradation. Low surface area (LSA), mid-range surface area (MSA), high surface area (HSA) and heat-treated high surface area (HSAHT) carbons were extensively studied and characterized.
Accelerated stress testing (AST) using an upper potential of 1.2V was used to study the effect of the carbon support on cathode degradation with respect to changes in cathode thickness, effective platinum surface area (EPSA), and kinetic performance. These parameters are least affected for LSA carbon supports and show substantially higher degradation for HSA carbons (Fig. 1 ). As the Pt particle size and also Pt in the membrane (PITM) was found to be similar for all the tested carbon supported catalysts, the decrease in catalyst layer thickness and EPSA are mainly due to carbon oxidation rather than Pt dissolution.
Capacitance determined from Electrode Impedance Spectroscopy (EIS) is believed to be an indirect measure of carbon corrosion. Only a small change in capacitance was observed for the LSA carbon supports while the medium and high surface area carbons revealed substantial change.
Rotating Disk Electrode measurements were done to evaluate performance of Pt electrocatalysts on these four types of supports for the oxygen reduction reaction (ORR).
A comparison of the voltage degradation rate for Pt catalysts on the different carbon supports is shown in Fig.1 . Consistent with the above discussion, the degradation rates are greater for catalysts with larger carbon support surface areas due to its susceptibility to carbon oxidation and corrosion.
X-ray Photoelectron Spectroscopy (XPS) has been chosen to obtain information on graphiticity and surface oxide content of the carbon supports. The ability to discriminate between different carbon chemical environments, not just elemental compositions, is one of the primary advantages of XPS in the characterization of carbon corrosion.
Morphological properties such as size of particles, size of particles agglomerates, surface area, roughness, and porosity contribute equally to the corrosion process. Digital Image Processing (DIP) can be applied to SEM and TEM images to extract statistical parameters, such as roughness, particle size distributions, shape parameters, and texture parameters, which all are related to morphology of carbon blacks.
This multi-analytical approach provides a large set of variables (structural, physical and microscopic properties) which are related to corrosion behavior of carbon blacks. Dealing with the large number of variables and finding correlations between them and classification of samples is an important challenge. Multivariate statistical methods of data analysis (MVA) are of critical importance in structure-to-property relationship modeling (Artyushkova, Pylypenko et al. 2008) . Principal Component Analysis (PCA) is used as a tool to find samples which are globally correlated or anti-correlated, and to facilitate visualization of the variables responsible for the correlations.
Understanding the chemical structure and morphology of Pt electrocatalysts and their supports and linking these parameters to electro-catalytic activity, corrosion stability and overall performance of the fuel cell is essential for elucidation of failure mechanisms and optimization of support properties. The strategy presented in this work can be viewed as an universal methodology that allows correlation between multiple variables relevant to fuel cell technology. 1. Artyushkova, K., S. Pylypenko, et al. (2008) .
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